advantageous as it allowed greater numbers ofstrains to be identified at a reduced cost. Unfortunately, in our hands, the Mast-ID system was insufficiently accurate for routine use in the clinical laboratory. Modifications to some of the problematic tests may result in a sufficient increase in accuracy and reproducibility to make the system beneficial in the routine clinical laboratory.
Commercial kit systems for the identification of enterobacteria are easy to use, accurate, and reproducible. High costs, however, prohibit the identification of large numbers of organisms. Most laboratories are therefore restricted to identifying only small numbers of selected isolates. Systems which use a multipoint inoculator in conjunction with a series of biochemical tests incorporated into agar plates are now available. One such commercially available method is the Mast-ID 15 system for the identification of enterobacteria. This has been evaluated by Holmes and Dawson' using 621 strains-both reference strains of the National Collection of Type Cultures (NCTC) and those referred to the NCTC for identification; 88% of strains were correctly identified, most to species level. Their study was performed using 19 pin multipoint inoculator heads, as recommended by the manufacturer. The Mast-ID system, if used in conjunction with established breakpoint sensitivity testing (using the same inocula), would be economical to use. Because this laboratory routinely uses a 36 pin multipoint inoculation system for breakpoint sensitivity testing, the first aim of the present study was to compare the accuracy and reproducibility ofthe Mast-ID 15 system using 36 pin and 19 pin multipoint inoculator heads. The system was then evaluated for identification of routinely isolated fresh clinical strains. The API 20E was used as the standard for reference because this was shown to be superior in terms of both accuracy and reproducibility to 10 commercial kits evaluated by the hydrate reactions. The inoculum for all tests was a four hour culture in Iso-sensitest broth (Oxoid) which was also subcultured on to CLED to check purity. The media were inoculated with a 19 pin or 36 pin inoculator as required, except for the motility test agar squares which were stab inoculated from broth suspensions with a straight wire in the centre of the chambers (one strain per chamber). Once the inoculum spots had dried those on the malonate and urea plates were isolated by cutting through the agar with a sterile scalpel, thus helping to prevent diffusion of colour change from positive colonies. All tests were incubated at 37°C for 18 hours and after incubation the indole plate was flooded with 4-dimethylamino-cinnamaldehyde (DMCA colonies which affected neighbouring colonies to some extent on certain media were observed to an equal extent with both inoculator heads.
Identifications of stock cultures to species level were slightly lower than the 88% reported by Holmes and Dawson' in a similar study using a 19 pin inoculator.
As the 36 pin inoculator produced acceptable results it was used when the Mast-ID 15 system was subsequently applied to the identification of fresh clinical isolates. As only 70% of these were identified to species level and 78% to genus level, however, this suggests that the method may be less reliable for identifying newly isolated strains. Holmes 2 and 3) . Problems with interpretation of the ONPG, indole, and malonate tests were seen to be responsible for some of the misidentifications. The inclusion off,-glucuronidase agar would have been of value as it has a high discriminatory value for E coli.
Members of the genus Proteus were acceptably identified by the Mast-ID. Fresh isolates of P vulgaris and P mirabilis were classified in 86% and 93% of cases, respectively. Klebsiella isolates were accurately identified to genus level (91%) but speciation was problematic (table 2) . Difficulty with the urea and malonate tests was in part responsible for this. The inclusion of a lysine decarboxylase test would have been ofuse in the assignation of isolates to the genus and in their speciation. Problems speciating Enterobacter strains were also encountered, in particular the motility test was difficult to interpret (75% of strains being reported as non-motile).
Some tests repeatedly proved difficult to interpret. Of particular note, the indole, malonate, ONPG, urea and motility tests were frequently the cause of identification failure, misidentification and reproducibility problems. Isolation of inoculum spots has been suggested in previous studies (Holmes and Dawson'; Pease5) to prevent colour diffusing from positive colonies and affecting neighbouring negative colonies. This was applied to the malonate and urea tests in this study and was helpful in some cases, but it could also have been used for the ONPG test where diffusion of colour from positive colonies was found to be a problem. Further reduction of colour diffusion on these agars by the addition of an extra 1% agar has been shown in our laboratory, but these results are not included in this study because they involve modifications to the standard Mast media and therefore would invalidate the use of the standard database.
In our hands the Mast-ID 15 system is not sufficiently accurate for the identification of fresh clinical isolates to either species or genus level. The system, if more accurate, would be advantageous in a routine hospital laboratory because it permits the testing of a much larger number of isolates at about 10% of the cost per isolate of the API 20E (based on the testing of 36 isolates at 1991 prices). The testing of large numbers of strains is also less time consuming than with the API 20E. If combined with "breakpoint" sensitivity testing, the same inocula can also be used for both systems.
